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(54) Title: STRESS-INDUCED PROMOTER AND METHOD OF USING THE SAME 



^ (57) Abstract: A stress-induced promoter efficaciously acting in monocotyledons such as rice; and an environmental stress-tolerant 
plant using the promoter Namely, a rice-origin promoter comprising the following DNA (a) or (b): (a) a DNA consisting of a 

V»0 base sequence represented by SEQ ID NO: 1 or SEQ ID NO: 1 0; (b) a DNA hybridizable with a DNA consisting of a base sequence 
complementary to a base sequence represented by SEQ ID NO: I or SEQ ID NO: 10 under stringent conditions and having a stress- 

2S induced promoter activity; and an environmental stress-tolerant plant having the above-described promoter transferred thereinto. 
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m m ^ 

5 ^ m 

« « fi^ ® 

10 mmu. mwi. i^m. ^ue. ^mmz^n^m^:^mm7.hu 

?9t" -So ^^l-e. :t*A=^r(Z) LEA ^ >A°i7M-^^ An © detoxification 
enzyme ^©Jtfe^. iSMJEIilSi^K ^nU>. ^Ue^>^^-r>^) 

a)^fi(|i^^TfeSv'n'f w-3 fatty acid desaturase 

20 (D D9desaturase (Djt^^^^lH VifcW^feK^^nifec ^MC^mn^^yt. 

^^^Tfeo 0 . ^Ajtfe'?®^?^ ^"^^5^'^ ^^ffi'^^^^- 
30 ^Jt'S^]Sitl^-®HT'5aHJi&l^'R;li^^cIPl^t^n'5fe^6. *t«^@'i*®^K:i:30^ 
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^ntc^b, ^B^#e>fl->n-r (Arabidopsis thaliana) 

SWJCfll'l4'fk-r^^^H^<^:3— Ft" -Sstfe^. DREB1A> DREBIB. DREBIC, 
5 DREB2A. DREB2B (i^fF:SCMl)o -^UT. ^in^^jlfeT^X 

h l^T^^^tt rd29A zfn^—^—\zmmVxmm\zm'X'r^ Z.t\z^r). 

Vi)^h.M^mmm'V^^z^u^ ^±Xi-m^<D rd29A ^D^ — — 

[#f^:ft:iit 1 ] 2000-60558 
mw:zm2] #m 2000-116260-^^^ 

Shinozaki K. Yamaguchi-Shinozaki K.. Plant Physiol. 
(1997) Oct; 115 (2) p327-334 
15 Liuetal.. The Plant Cell. (1998) 10:pl391-1406 

m ^ (O m ^ 

^\^^7.hU7.mm\i-:fu^—^—^mm'r^^^\z^^i.rco 

^yn^— — *#:6<JjC«eJI.T<Z) (a) X« (b) (D mkfi^^fSi^. 

(a) iB^J#-^ 1 X«IB3?!I#-^ 1 0 ^^$n^i^SBB^j7&^ &75:^ DNA 

(b) @H^J#-^ 1 xmB^J#-^ 1 0 X.m.-^n^^M^M^^-f3i^ DNA fdfflti 

30 d^Oy^hl.'X^^ttfiDyn^-iJ'-^&ttSr^-r^DNA 
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«il ti jte^ /uT § H t * b . 

^ommm ?^CSmB:^ (Yoshiba Y. et al (1999) BBRC 261 ), 
y-;l/^f!feiie^AtGolS3iife^ (Taji T. et al (2002) Plant J. 29 : 

10 417-426) d^^tf e»nso 

-r5?:^X:J-*5fee^H^DREBJte^ mm 2000-60558 -r^*5l5 
^^H^OsDREB jt-S^ (#1^ 2001-358268. Dubouzet et al Plant J. in 

press) . ^XSm^-^)V'^ > ABA (D^^^(Dmmm NCED jtfe^ (luchi S. et 
15 al (2001) Plant J. 27 : 325-333) ^'i^mi^n^o 

i^\Z. >-D-r p?:^X^S5!5^^H^ DREB jt^^. <^-i5fefe^H^ 
OsDREB mB.=f-f)m^ U < , OsDREB 3tfe^*t*t)$f * b 

30 #7. hl/:5^^1^^Jc:fett^ a0022 (LIP9)<Z)yif>^^^^^^ 
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f o 

BI2a> a0022 (LIP9) (D:/p^— iS'— ^^(Z):^SiB^J^^f . 

m 3 Gus n >7. h ^ ^7 b (DmM^^-T. 

(Tgp g7 ^ — HPT : A-T i^P-T-l- v'> >':^7.:7::i- h^>X 

ig5«. LIP9 -/u^-^ — lz GUSji^^<^a^UT^Ab;^?^M^^-r 

(LIP9 (a0022). WSI724 (a0066) . salT (a2660) 

15 B17«, a0066 (WSI724) oyn^-iJ^-^J^CDm^Saa^J^^t-o 

0 8tt. WSI724 :/n^-^-}c GUS jtfe^^^lMbT^Aby^^K^m 
-f :^tc::fett§. ^iiX h]/Xft^^^©GUS«tt^:^-r^J?'^:77?feS (q& : 

0 9«. WSI724 :;^n^-i$^-tc GUS jte^^Jij^bT^AbfeJ^e^^ 

20 -r^^c*5^t'5> ^^tx hi/xA^^wGUS^^M^^^t-^^Tafe^o 

2^Bji9»j^. :$^m(Dm^m<Dmmi^$>^<i^m2 003-8O84 7-^© 
55 ifl » (cia «c $ n w ^ -a r -5 c 

25 ^m^mm'r^rctb<Dm^(Dmm 
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1. 1 mRNA©!^^ 

mi^t<Dmx<Dm.B'^m^M(Dnm^itm'r^rctb. idrna \tmmnmi^<D 
15 ^x-r^x^^tiz^ioM-M-f^ct-fy^x^^o • ^J^X hV-X 

15~-10"C"r, l^lQ Bmmx^:i^lz^^M^T^<lt-^^X^^. $ 
i^X hl^X« 100~600mM NaCl X 1 B^ra~7 Um^X^^iiiZ 

W^life-f iSax h WX;^^ 10 — 4'C. ii:x hV'X3^e> ISO—aSOmM 
20 NaCK ^^X hl^Xi^BJI^TKt^^^fC^^-r^o 

nx< ^-if K-x:^^>^ U ^7 ur-'^mtSi^lZ^ «3 m RNA H^^lfi 
25 ffit*^- J^ViT. JlcDfiRNAH:^'*^^, :t U dT--k;Vn-x-^'t7 t n 
—X 2B ^mi^ft^-^^J \i-'^yru—7.f3iE^m^^1tTy>(:=-^^—^ 

^A?*, ^^vittA^y^^^t^j: (A) (mRNA) ^#^o ^^^^^-ea&n^^, 

^\ziy ^mmm^m^>b^U^\z^ D hiRNA ^:«-®bTfflV:>T'feJ;Vio 
1. 2 X M/XM^tt®e^©XiJ7U-->iI^ 
30 X M/XM^143te^©X^7iJ-r:>i^«, X h l/X^fe#bfe<fiM 
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j;off5o m^'¥-mmm(Dit^:^m-^. #jcis^$n-r. m^it. rt-pcr 
UT;i/iS''r A PGR?*. ^:fh^^z^B>m. y^^yTU>i^-^)V - 

(1) cDM^^ ^ayu^ (Dmn 
10 MIB:^i^ zi>i^tcffiVi^ cDNA x'-r i^nTW-r I*. >''n^— ^— 

'cJViTf^®tbT%)J;Vi (^J;lJi. The Plant Cell (2001) 13 : 61-72 Seki 
et al #M)o 

15 cDNA -T-r^i^DT W<^f^©J-ti, ^-rae^iiT^M^cD cDNA ■^'f y^'^ 
U-0Dii$$5&^iK-^"I?ab^o cDNA ^-ry^U-tl. (1) (7);^^J;itAe-:)Tii®f 

hf § cDNAtA#^^i|ii^*5l5©'b®Tfen«#{c:|5B5t$n?5:Vi7j)^m©'^ 

cDNA ^■i-:f^V—<Di^m'^\t. ^-fl^mo^^v h (ZAP-cDNA Synthesis 
Kit (STRATAGENE %fcSS) m) V^T. mRNA cDNA 
Jin?£I^MtUTzi*^ cDNA ^^^-t^o J^V^Tx #e.nfe— 
25 cDNAtC3i-^7S:$!llSl^m^»fg|5^^'^tJT^yiS'-^#iPbfe^. ^A^y 

^it. Gigapack III Gold packaging extract (STRATAGENE ^U) m) ^ 

fflv^T in vitro ny^-i^y-ifv. m^i^mm\z^m - mm-Ttwt. g 

30 cDNA ^'Tr/^U— d^f^iS^nfee>. JIOcDNA. a^^Vi^McDNAOd-^ 
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(2) 5ie^^^s©^m 

ticDNA) ^jSa>^litm-T?^^;VU. ein<&Tl/-f ±© cDNA — :7*tA 
-1- :/ U X ^ -frfe t # CD iJf ,h b TfiiJ^T ^ ^ <h d^'-t? # ^ « il 

25n«,X h WX^&^^b^V^^^^I&S^liti^ftJl^a) mRNA ^ZJ>h o— 
bT>7. h l/X<£#Jnbfctti^S5l5©mRNA(Dffi^W^^fi^*^ffi-rntiJ; 
15 Vi„ 

3>hn— ;i/^iit>y;KZ)inRNA cDNA) ^, 

^n^Jfe^^^fe-fem (^»JAt^. Cy3 ii Cy5) Tlz-TJi® cDNA 

<£^i^bfe^#:cfct) mRNA Srtftfflb. Cy5 MUl dCTP #«ETaS§fe^bT Cy5 
20 cDNA ^il^-r^o :k\z. X h l/7.^:aitb/^ViM^S(DfH#:cfc 0 mRNA 

^mmv. nmo):^^^^ cys cdna ^mm-r^. cys ^^li cdna (it>:/ 

;V) iiCyS^^cDNA (:3>hn-;i/) ^#«-r-^M^U, ri/^±©cDNA 
25 Vi„ 

30 i^>zfji^-mm\zmmvx\^^^Wi^ir^mm\zff'^ziifA'v^^o-^^\z. 
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(3) y^hU7.mm^mBi^<Dmn 

(4) > • :/n^;/5^-Y >iJ^fCj;^^^^*ff 

ntc RNA h D'fe;VD— T^miCfe^U, MtB3te^{C#SM3^M^ cDNA 
15 iffiX^^o 

a0022 (LIP9 : mmm^ 2 ) :^XS a0066 (WSI724 : @B^J#-^ 8 ) ^mvf^ Z. 
20 Lifixn^. a0022 a0066 tiT-r ^PTl/-r±tC®je$nTVi 

-5 cDNA(7) ID No. X^^. 

1. 3 yn^-^-Bfi3?iI©Xi7U-::i>i^ 

(1) 3tfe^5^— X/&^e>(D*i^ 
^id. gE^ODJt^^T^-rJ'^-X m^^t. DDBJ (D-x-^^-T.^) ^ 
25 m\zmmvyh m^lt. Blast ^) ^ffiV^TT. hW7.m#ttite^®:/ 

-un(Dum\wi,^(r)5^—^^-:^'^m\^^x-t^x'^mt.u^c yn^— 

^-BB3?lI«, Ai-eSaiBX hl^X^^ttjie^ (cDNA) ^ffil^Ht©!^ 
30 Vi^y Ajte^<D±SE0^j&^^, yn^-^-t#;^e>n§^i^i:bT31 
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ttxlxp^ > b (DRE ; dehydration-responsive element) . Tyz^z^>Mf^^ 
ttxl/;>^ > h (ABRE ; abscisic acid responsive element)^ ^U.:^hUX 

75^<bT, tujzE© a0022 (LIP9 : se^j#-^2) ^mmii-A^M\^^mBi^(D 

(gB^J#-^l) U— x>y$nfeo ISIilJCbT. a0066 (WSI724 : SB 

S ) tffll^tt;&mVijSe^®±g!E®*i6J; O it^ WSI724 yn^-iJ'- 

20 :kizmM'^n^-^—mmz-z:>\^^x. 7.hU7.M^mz^n^m^u=^ 
mmxmM'^nrczfa^—^—mm^m\z-:f^^'^'~^i^mv. 

^ y A DNA ^ b T PGR ^fr Vi . :/ n ^ — ^ - (D ^7 n — X > &ff ^ o 

25 -i$^-':f^7.^\^^mm\zmAv. mmm (iif*u<t*^©TjiH:f^) ®x 

'e?!IAtf/3^;ViJ7nx^— if (GUS : PBI121. Clontech ^m). 
30 GUSTiW^bVio 
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1. 4 :^m^(D':fU^—3!' — 

1) imzfu^-^-}^. ^(Dm^^^izm.i^:AhU7.mm\zm-¥'r^>'7. 

XU^> h DRE ^ 2 t)^!? (llI2#M)o 

2) LIP9 :/D^— ^ — 5>7vXl/p^> h DRE \zm'tl^X^(DTWt(DmBi 
10 ^©fe^f:S:fll1i'fki$l3:'&-r ^*5fe©5fe^H^ : OsDREBl (#1^ 

2001-358268-^) ©ji^J^^ft^-TiS^^bTVi^o 

3 ) LIP9 y n^-iJ'-tc^ OsDREBl itfe^A^^^f DRE mi^lf)^^^-t^ 
Z.t.i)^ib OsDREB jtfe^(^ai^J5^^«^«ii:^O^r>-i$'-Tfe§Jl^ijOt^S!J 

15 — ^> WSI724 :/n^— iS7 — 'b. ^©^iitff'lc DRESB^Jt^^' 2 o^^nxvi 

{^mz^^mM'^iim^. mzit^xm^^^) ti^^> osDREBjt^^ 

20 ^m^m^m-r^ dna tcps^^n-r. iH^j#^ i jLum^m^ i o -es^ 
n-5ms@3^j/&^e.75:^ DNA izm^^f3:m.mm.mf}^ dna .hx h u >s? 

x>h;^^#T-rA-r::/U:^-rXb-5^DNAfe. X M/XMS'^4y^^- 
Z.ZLX. 7.h'J>i^:c>hf3i0k^t\t. 3j^;^AT5 Htg^^UO-SO^. 37 
25 ~50t:, 6XSSC<D^#. ifF*b< tt2}s;i/AT^ 50%, 42'C, 6X 

SSC ©^#^Vi-5o 

2. — 

30 mi&^'?'^mmi^'D^w^mx^/ux\^^x^jz\^^o ^<D^^um.Bi=s'<Dm-m 
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:^tM<£ra5i5^>Ai'^3-H'r^iife^-ea&oT ; ^^frf, LEA 

7jc5^^^;i/i5'>/N°i^M. jS-^^W-a-JsK^?^. iS'/trn® detoxification 
enzyme> a^JEPfj^^S (11, ynU>, iJ^U ->>'^iS^-r 
^JiaMJJiH©^K|j#^"T?ab^5/n-r ^^X:^o w-3 fatty acid desaturase. 
10 D9desaturase (Djte^. :/n U >'&^K®ii^mT2&^ P5CS. 

^i^^/ -^V'&fi^aife^ AtGolSS ji^^<£#Vf ^ tT&^T^S. 

15 -r^:^X±S5fe(^a^H^ : DREBIA. DREB2A. DREBIB, JSitK DREBIC 51^^ 
2000-60558 -^ii^^#M).-r^-S5feCDte^H^:0sDREBlA.0sDREBlB> 
OsDREBlC, OsDREBlD, OsDREB2A]t^^ (#1^ 2001-358268 J^e> 
tKfc*ii^3fc;U^:>ABA<30^^fiK®i^j^mTfe-5 NCED]te^^?£^tf ^ d <ii 

2^^5«JC:;&^;&^§ LIP9 :/D^-i$^-t^-e©a5tF*i(;i DRE 
BB^J^2'C5#ty. b;/tj&«oT, LIP9 yn^r-iS'-OTifigJciS^^-frsae 
25 bTtt.DREB Jtfe^Xt^ OsDREB jtfe^CMAt^, OsDREBlA^OsDREBlB., 

OsDREBlC. OsDREB ID, OsDREB2A jtfe^, GsDREB2B a^^) 7J)WSb<, # 
\z. OsDREB jt t> $f ^ b o 

WSI724 yn^— :37-'b DRESH^J^ 2 -3"^^, OsDREB <D^—^v V 

30 bT«, DREB 5t^^X« OsDREB Jt^^ OsDREB 1 A, OsDREB IB, 
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OsDREBlC. OsDREBlD, OsDREB2A st^T. 0sDREB2B jt^^) :dW*U<, <l# 

OsDREB jl^^5&^'St)$f^bVit^;ie>tl§o 
^ OD ^ il7 37 - . 51 ^ tS: ^ ^ :57 — 2^ ^ §g © y P ^ — ^ - ^ V i « , 

^^'cmm'^m:^'h<D-v^mtmz.u^-^n'r. mx\ttzf^7.s,\^ dna, y 

r-V' DNAJ^^Ti^'^tf e>n^o:/^7.$ H DNA tbT«.pBR322.pBR325. 
PUC118. pUC119 7^f(D:»cM0^^ffi>^^X^ H> pUBllO. pTP5/j;^©fem 
M/B^^X^ h%YBpl3,YEp24,YCp50 b\pBI22K 
10 PBI121 Ti^OffiJ^iSBflS^^ffi:/^^^ Yts^Eifimi^n^. X«>^DNA.h 

3 . mm^mi^ 

30 tLTti, Abel e)CD5j^Ux5^^>^Un— ;V^ffiViS:&^ [Abel. E et al. 
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Plant J. 5:421-427 (1994) l-^xl^i^ hu-^U—y 3 >f&f3:Ei)mvf ^tl^. 
(1) h^>7sZ^x.:=.y^m<^<Di^m 

y^f3iii\znvxm.^m^m±-^rLrch^>7.i^:c-^yi7m^^i^m'r^^ 

15 :^{i^^pjtgt;^D. M.^mmm\z^\^^x^mm'^mi^f3.-ox^rc. 
t;t/x«iiti]t^^<h?&-^ty DNA <£ii^;^$ijRg#mT^^^. 'Z-mzjtsi:^ 

pBI2113Not. PBI2113, pBIlOK pBI12K pGA482, pGAH, pBIG #©A* 
-f :^U— ^j^^— m<^:/^X5 H^pLGV23Neo, pNCAT. pM0N200 T^.ifOtf 

• ^yp^:7 7i^X>7v C58> LBA4404^ EHAIOK C58ClRif^ EHAIOS^JC. 

30 mxm\zm\^^^. 
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± IB <5[) ^ JEA ^ > H -a- ^ [Nucleic Acids Research. 12: 
8711 (1984)] {cJ:oTfeffitl^AfflTi^nA'i^-T-U O A^mM-t ^ ^ ^-^^ 

cm e> CO «fo © IS^e $ ti s *) ® tt:^ . 

15 a:LT«. :^:^v-r v'>iimae^(NPTII). m^i^MA-f ^fD-T-ri/^tc 
^ t" ^ IC: ##-r A -r ^ D -r 5^ > h ^ > 7. :7 ^ 

•If (htp) jte^Jtl^^tfT^Tjc;^ (bialaphos) fcMf §S*T:tt^#-¥i-^3jNX 

^n3m(r>^^ ^—\z.u^T^hjft2mm.(j^w^^ dna ^fflv^T^bckv^o 

3}^ > V ; H ^ ^ H ± ^ (7) A ^ :^ # I- ^ # ^ T $ ^ :^ W ^ •& s o — 15 . 
30 Vifcyif>feTi|^^-r*^:tJc:j;oT. J: t)^A3te^7i^3i<^3lbTVi 
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(2) X h uxm^<Dmm^ 

en^o m^\tt. ^isx h wxjd^r-swttti. 2-4jiPB^. tk^^^-t^ 

20 XizM-t^bmmt. 15~-10t:i^, 1-10 BFs1:J3Vi;^cm. 2B-3ilW, 20 

Sfc. IgT. M/X« 100~600mMNaCl T m^1~7 Br^l^sVife^. 1~3 il 
TbI. 20~35'CT^W$-tir^cC>^#^«:li'^<5 21 ^: lc:.t 0 Wm-T^ ^ izf)^X 

25 i^) <£^'fb$i3:S::^i75:<-e(OX hl/7«l^i^'I4*^b<I^Jl$'&'5^1^:7&^'r 

(3) h^>X>^x-^yl^7ffi^^(D$fM^J:^«J 

« WSI724 :/P^-^-^SBTJC OsDREB H^^^ratiU "5 S^ilTgl^U 

30 fe^i7^-sr-f ziA=^m(D^'¥-mmm\zmxvrch^>::^z^3^=-y^ 
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^miz^oT.huxmmji^^^'r^ii-fy^r'^^o mm\z. wsi724 yn^ 
mm m 

{tz.n^\zm^-^n^'h(Dx\tf3i^^o 
10 c^js^^jiD -i ^<D:Ahu:^mm^m.&^<Dmm 

cDNA -7^ ^aru^ y If >^«f J; «9 . ^o:^ h UT^mm^^^^ 

1. -r^ cDNA*7-ri^nTl/-f ©f^ig 

Oligo(dt) -cellulose :tF7A<&fflViT mRNA ^mUl^fco n^tifz. mRNA 
^^Mtc:bT> HybriZAP-2. 1 two-hybrid cDNA Gigapack cloning kit 
20 (STRATAGENE ^fflV^^T cDNA ^-^fiKb. HybriZAP-2. 1 :7t— 

EcoRi-xhoi mm^mzwxL'. ^u—->'^vrco ^(Dy 

T — H DNA ^ Gigapack III Gold packaging extract (STRATAGENE & 

25 ±iBcDNAi^n — XDm^iB^J^^^-^x^XbTS^ 15OO®03£3£bfe 
i5'D->^Mfeb:^„ — >^PCR?*TJiiPs$-ti:. GTMASS Sys 

tem (Nippon Laser and Electronic Laboratory) ^fflV^T^ poly-L-lysi 
ne-coated ;J7 Oy^^^f H^^X (model S7444 ; Matsunami) JcXiS^ > 
t!>^bfe^, UV ^OXU >i7{c<fcoT©j£U. <^ cDNA V-r^7DTW 

30 -rSf^®»bfe (The Plant Cell (2001) 13 : 61-72 Seki et al)o 
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2. -^-f ^uTu^mm 

>mmm. (s Btrmixj* lo mm) ^ff o fc-r ^> zsizmmmco-^ ^t-o^^Jr 

ncy3. Cy5 ^ffi V^ifenm^teM^^^ffi V^T, cDNA "T-T n W-f jiStff ^fr 

^m^'f-o^mwtvxmiRvr^Lo f)^<vx. aoo22 (im:mmmn2) 

10 a0066 (WSI724 : mmm^8) hl/X^^ttitfe^ bTS^^n 

fee 

nfcjie^<D^^iiti4^ y if > A-r r^u y-r -if- a >jc: 
15 U7.\zmmv. ^n^eno, i. 2. 5. iQmm^ii\z-^>:f^J>'!fvrcio fs: 

m^^m 1 ic^f . 

20 EIl;6^^0je>;^>^75:^5tC. a0022 «Tr^ve^>m. fSJ^, m<D^ 

r^Lo a0066 '^<D7.hV7.mj^n<D%mf^^-> (^it. 

fi^^ttT. Mtcifc'^TjSVi) 5&^e> OsDREB®^ 

mmmix7.vv7.mm^m.Bi^ii\^xm^^ntc cDNA:aoo22 aipg : 

30 S2^J#-^2) ^c:oViT^ DDBJ <D^ / Ay^—:$'^-7.^mmV. blast 
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^J#^l) hLxm^iyfco a0066 (WSI724 : i33?U#^8) JCOV^T 

5 tzo 

LIP9 \t^(DmM^\z 2 ^m(Dzy:^mm dre ( (a/g) ccgao <&jt*^ ^: 

m-^ntc. *fc. 0 7 WSI724 ©^nt-^-^J^(D^3i^^To WSI72 
4 yn^— i5'-(COV:»Tt)> ^(Dm7t^iZ2^m(Dzy7sm^iJ)M. ( (A/G) CC 
10 GAC) ^^:p;ii:j5)>'«S^$nfe. 
2. i/n— 

DNA ^ilMtbT PCR <l:ffV:»> D-- >t^Srff o ;feo ffl Vi:fe:/^-r "7— 

IB^J^rX PGR ^#tSJK;!.T©<t*5 D -eab-So 
15 LIP9 yn^:-r$'-ffi:/^'l'"7-iH^J : 

Forward primer : 5" -CACGAAGCTTTCATCAGCTATTCATCAA-3' (Sa^J#-^ 3 ) 

Reverse primer : 5" -CCGGATCCTCGATCGATGGATTCAGCTA-3' (@H^J#-^ 4 ) 
WSI724 yot-iJ'— M^^-r-^— SB^J : 

Forward primer : 5' -CCATTGGATCCAGCCGTGGAAGTCCAAC-3' (i32?i|#-^ 1 1) 

20 Reverse primer : 5* -GCCGGGGATCCTTGGCGCCTCTCTCTCT-3' (Sa^i#-^ 1 2 ) 
PCR^f=l^ : 9 S^liJ- 55mi^ 68^2:^ 30-^^^)l^ 

mmms:^ 7shu:^izM-r^im-fu^-^-m^ 
(1) h^>7.z^x.=iy^mm<Di^m 

25 pBIG29APHSNot ©:/n^— ^— SB^^ h "^7^:0 3 5^(D:3Llf ^5^>y 
-^-(cB^bTf^en;^ G-ubi BamHI-Hindlll "T^^fb, 

|Wi;^{c^irb;rc LIP9 -^a^-^-o^mh- ^mmi^Tcio LIP9 r/n^-^S'- 
^m^5i^fcy^X5 HSr BamHI-EcoRI T ^ if b . |SI HI 
PBI221 (Clontech) ^ BamHI-EcoRI T?^B&rb^ D ttJ bfe Gus jtfe^tigigL 

30 Gus ^:^3>;:^ h (G-LIP9:GUS) ^f^mbfc (0 3)o T'^X^H 
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G-LIP9:GUS 10% glycerol Tm^VT^iT^un^^V EHA105 

EHA105(G-LIP9:GUS) ^ U V o Z.(DT^un^^^)^h. 
EHA105(G-LIP9:GUS) <&JEJlT®a; "5 bT-Y ^-Jc^^^-fr. mMU^i^'^^ 
5 mVTco 

mm^^d y hJV^fc^ : CHU[N6] Basal Salt Mixture (Sigma SiM) 
3. 98g. 30g. ^:t^yzy] — )V lOOmg, ti1fS.ym 300mg^ L- 

10 ZfuV> 2878mg, i5^U->> 2mg. -3 5^>M 0. 5mg, t!U F^->>*tm 
0. 5mg. ^7S.>m.m. Img. 2. 4-D 2mg. ^JV'y^ h 4g. pH 5. 8) <D:/l^— 
^ 20)^^(D;^>;V;5^*, fTfc:^N6D@?^itfl&JC^*lb. $e»lc 3 BPsl^^b 

15 ±tBTi^nAi7^Ur>AEHA105(G-LIP9:GUS)^ 5ml (DU:7T>ti 

'>U > 100mg/KJtt/:^:^-T-r 20mg/l ^-^tf YEP Jtife (1 U 
«9 : Bacto peptone lOg.Bacto yeast extract lOg.NaCl Sg.MgClj-eHjO 406mg. 

pH 7. 2)-e 28*0^ 24 mmmmvnio ZKOnfuA^y^V^A^ 20mg/l (D 
T-fe hS^U >=f>^-^tyAAMi§J^& (1 U hJl^^;^ D : MnSO^-SHjO lOmg.HjBOj 
20 3mg. ZnSO^-THjO 2mg. NajMo04-2H20 250jLtg. CuSO^-SHjO 25Mg. CoCl2-6Hj025 
iLg. KI 750Mg> CaClj-2H20 150mg. MgS04-7HjO 250mg. Fe-EDTA40mg. NaH^PO^- 
2H20 1 50mg. :z.zi^>m Img, ^75.>mm. 10mg> tfU ]^=¥->>mM lmg> 

^rt-rys^l — ;W lOOmg, L-T;V^:=^> ne. 7mg, ^Vi^> 7. 5mg. L-iJT' 
900mg. TX/X7^>^ 300mg. KCl 3g. pH 5. 2) T 0. D. jjj*^ 0. 1 

•d€\z. mm.(Dz Bm^mi^rcti)vx\zr^uj'^^'7'^j^j:^mmm^-m 

2N6-AS @?^J§^(1 Vyv^tz.^: CHUENjl Basal Salt Mixture 3. 98g, 

30 x^n-;^ 30g. i^;n3-:^ lOg. ^^r-f /e^ loomg. :^7if^ym 
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300mg. i^U->> 2mg, -n^yM 0. 5mg. bfU H^->>*gm 0. 5mg. ^7 
^>m.m. Img. 2,4-D2mg. T-fe h~>U lOmg. d-*;V^'r h 4g. pH 5. 2) 

500nig/l <£^ty 3!«7.^n— X7K^?^'eeSb7^<;^^*T?+^tc:^#U. 
5 :^t7;i'^n'>U > 500mg/lB:tKA-rtJ^nT-ri^> lOmg/1 ^'^^/S:N6D 
fi6±-e 1 il^^^b;/to -e(5D^:^;v^— s^'J > 500mg/i jslzSM ^w^^ 

->> 50mg/l <&'^^f£N6D @?^^ifeJCi^<6bT. 18 HF^I^^bfeo 

^i^m(B:^mM^m) 4. eg. t.^j^o-x 30g. v;vtii — ;v 30g. :^3if5 

10 ym 2g. $:t-ry->l — ;V lOOmg, ^U>'> 2mg. nr35^>M 0. Smg. t! 
U ]^^i^>mM 0. img. ^7 5. >mM 0. Img.NAAO. 2mg>:^J-r^5^> 2ing. 
:^7;i/^::::'>U > 250mg. /N-f ^n"T-i' 50mg, T;yn— X 8g. pH 5.8) 

fc=^itb}^o 1 mm^ ii\^mi^^^^M\z^mvm.v. n^^tvx^tf^ icm 
15 7.^-^^mmm'^^m{B:^mm^m) 4. eg. x^d-t. 30g. ij^u5/> 

2mg. =^n^ym 0. 5mg. t!U F=^^>'>:^m 0. 5mg. ^7S.>m.m. 0. Img. 
A-r ^0'7'<e^> 50mg. y;i/^-f h 2. 5g, pH 5. 8) {d^Htbfc, 3jc;P^:> 
:7 U ~:^fi6±T 8cmigmtc:^fib;fe*t«^#:Sr^fSiia4^^±4^ >y ;H -^Gi 

20 IWIitl;ibT> rd29A >^n^— iS^— (Nature Biotechnology (1999) 17, 
287-291). X« 35S :/n^— iJ'-. salT :/n^— (@B^l#-^5) ^ GUS 

salT :/a^~-^ — \zMJt^-t'^'^^ ^U7U^ ±<0 cJiMCD ID No. a2660 

ijmm-^tixif^^ mm 2002-377316 -^#^8)0 

30 (2) m.i^T.hUT.iZ^T^ZfU^-i^^-m^ 
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^MM^^^ ^RZS^ /"^n \Z'D\^^X . 4-methylumbelliferyl- 0 
-D-glucuronide (D^m^zJ^^m^^mcomti)^^ GUS ^tt^SfJ^L-feoEI 

GUS flitt&^-r. 

10 0 4 5&^e>59e»*>i^J:-5tc:. ^^m^ftDTa&S-f rd29A zfa^— 

^— t> salT r/'n^— LIP9 >''d^:— d^«fc hl^T.^^ 
I^^^bfeo #ic:. LIP9 :/n^— salT 2 ^StV^i-S. ^V^^li^ 
^bfeo LIP9 :/n^-i57— «^^SIflt#l"e^^i$'A*3T?feX h l/T.^^ft 

15 (3) hl/X{r^-r'2>:/n^-^-fl5'l4 

iJ^ld, LIP9 zfu^—^ — GUS n>7. h^^^ hmx-< ^(om^i^^i^^ 

mTK^zmi^. GUS m^^n^r:ihz.^s mmi^±mm^-^nft m5)o 

20 

C^JS^J4] X hl/Xfc^-r^ WSI724 v^Dt-i5^-?g'l4 
^JS*«J3 tl^iltCbT> WSI724 yn^-iJ'— TJ^KfemU^-r^Srim 

(1) b^>Xi^a:n^y^*ti^(Df^m 
25 pBIG29APHSNot ^— h-^^O n 5^©:ilf ^r^>:^n^ 

— iS^ — f;!:ei^bTf^e.n;«t G-ubi BamHI-Hindlll -e^^b. 

|flill;i-®^bfc WSI724 ':^U^—^ — (Dm}iiimi^Vrco WSI724 yn^— 

iJ' — S:m^Ji^;€:/^X5 BamHI T?^®f bT^j^&^tt'fb bfe^. 

pBIG^^^i5'-© Smal T^»f bfegP^JcMi^bT GUS mm:n>7.h^^ h 
30 (WSI724:GUS) ^f^^bfe. ^V^^Z?, H WSI724:GUS mm^^ 10% 
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glycerol T^^bfcT^J^D/t^J/^U T^A EHA105 tCXl/^ ho^J^l/— e^g 
ymiZ^-DXmXh. r^uA^r-V EHAIOS (WSI724:GUS) ^f^Mbfeo 

zLor^uj^^T-^j^M. EHAio5(wsi724:Gus) ^^zmm^"^. mM^m 
n^ntc Gus mmmmnm-^^^^Mms tmm\zvxnm:^hU7s\z 

mMV. 4-methylumbelliferyl-i3-D-glucuronide (D'^Miz^^^yt^m. 

-dx 2Ammwcm) vrcmnt^m^ ^(Dmxit. 3>hn-;v c^d^ot 
10 •r<izmu) <Dm\zitmvx. iSv:»Gus«tt?&m8e>e>nfeo isi^x 
hux (24i^rBi) ^^^®?^Kfem-r^^Gus^febfei:2:5> miimcD 
m-:^x GUS e. nfcc 

Cl^ifi^^J 5 3 mm^m^ ^ AjUS^ a: LIPD WSI724 it^TO^ 
15 :^ 

35S -^^nqE-^-^SBTfc OsDREBlA jt^T (BB^J#-^6) X« DREBIC ]» 

mmm^s) ^\zmAi^rzmnmm^^i^mvr:i. ^ut, m 

M^t^#CD^Ajfi^^ OsDREBlA 3SirK DREBIC MX^Bi'^'fimm^m^h 
20 $-li:fe<h#^e>rL^ LIP9 (a0022), WSI724 (a0066) . salT(a2660)® mRNA 

T'n-ytbT^, OsDREBlAjt^^ (@g^J#^6). DREBlCjtfe^ (SB 
^J#-^7). LIP9jSe^ (a0022 : BB^J#-^2), WSI724 (a0066 : S3 
^J#^8). salTite^ (a2660 :SB^J#-^9)^fflVife (SH3?«#-^ 6 . 7 1c: 

?^Mi^m-r^J^, 5 BFBl30mg/ml A-r^D'7-1'>'>^^trO. 1!8^>-1/ 
30 Tfeo S^tt»t)ll=mt;iWTfeo #*i«^*^e>^RNA^ilMbT, «m^3ciaS: 
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jicoj^^. osDREBiA. DmBicmB^^mx-^nr^imM^m^ ^ 
u^-^-mmz DRE mm^n^ lipq ©^^tiii#$n:/t;^>n:/n^~iS' 

5 -mmiz DRE la^^USr^fcTiVi salT O^^tt^Ajt^^ (OsDREBlA ^ 
DREBIC) ®^^^-®:b;^:;6^ofco *fe> LIP9 a:l^#Jcyn^-^-^J^ 
DRE SH^J^jt-^. OsDREB (Di^—dr y hizfSi-DX^^^^ ^^M-^tlXl^^^ 

LIP9 -1^ WSI724 Zfu=e—^—±\Z\tJ)REmm-^^W^V. OsDREBlA jtfeT 
10 Oigi!l^31#:T«LIP9ite^^WSI724jlfe^50m!^^bTVi§. LIP9 ^ 
WSI724 « OsDREBlA <&tiC«e>^if ^ OsDREB jt^^®^ 6551^^ e>n. 
U;'^;?)^^ T LIP9 ^ WSI724 ^ D ^— ^5^— « OsDREB m-Bi^^mmmmT^rc 

15 C##^?ill] PBE35S: OsDREBlA G-ubi :OsDREBlA :B^rK G35S- ShA :OsDREBlA 

*-r. G-ubi. G35S- ShA^fiilT^Jc^JCl^^bfeo pBIG 7^^;^ 5 
H (Nucleic Acids Research 18: 203 (1990)) ^ BamHI "e^Sr • ^tSfM 
]t5^bTBaniHI ^Sff^fi=^o^b. Hindi II EcoRI T 

20 mmLTc.^KDmh't pBE2ii3Not ^^7^^ ]^ ^mmizmmvxm^n^m 

1. 2kbODE^jt^^5SiSbT, pBIG2113Not ^^X^ H^f^Mbfdo 

pBIG2113Not Hindlll h BamHI T^irb. |Wi#lc^ffSn;^ 
rd29A :/n^: — — CD®fM-(J^ 0. 9kb. Nature biotechnology 17: 
287-291 (1999)) ^5ijfgUT. pBIG29APHSNot H^f^Mbfeo $ e> 

25 JCJ10!)pBIG29APHSNot Zf^XS. HSrHindlll ii SslII xmmW:.mm\Z^m 
^tifc nn->(3DrLti^^>«^5^ (Ubi-1) (D^u^-d^-<Dm)^ m 
2.0kb. Plant Molecular Biology 18: 675-689 (1992) ) X« p35S-shA-stop 
(D CaMV 35S :/D^:— ^ — ^ hC^^nn S>(DX:J7 p— 7.>'>i5^— ^jlfe^ 
(Shi) 0!)^> hn>®— $B&'^^;^irlt (^ 1. 6kb. Proceeding National 

30 Academy of Science USA 96: 15348-15353 (1999)) tm^lyX G-ubi 
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^ HX«G35S- StiA:/^X^ l^^^rnVTco 
tulB pBE2113Not. G-ubi 5:0^' G35S- ShA ^^tl^^tl BamHI T-^iff bfe 

mm\zmmvrc^ ^-<Dm^mT^^-\^'r^ osdrebia m^^myrh 

ligation high iMWm^m) ^ffiV^vxB^b. n^nTzM^miz^Ki^m 

M DH5Q!<£?^M^^bfeo mnmmi^^^mm.. mmmm^^:f^:^^\^ 

pBE35S:0sDREBlA, G-ubi lOsDREBlA S:t^ G35S- ShA rOsDREBlA ^-etl-^n 

mmvnio ^.n^^om^mm^^^v. osDREBiA3ie^:^^'fe>x 

±IB©:/7XS F pBE35S:0sDREBlA ^W^:kmm DH5 a ^ 
H PRK2013 ^j#":3;^MIiHB101 :S:t)?TtJ^nn^-T-U C58 ^^iz. 

um^mm^m^f^x 28'ct 24^FBm'&^^u;feo ^^hrcziu=L—^m 

Iml ©LB^:N&fcSi^bfeo J1®M«S?K 10/x 1 ^ U ^ y >tf i^U > 
lOOmg/K J^ZStl^'^^ 20mg/\ ^^t^Um^i^Mlzm^V. 28'CT 2 
BmmmVX. i^-^i^y^un^y^^JOI^ C58(pBE35S:OsDREB1A) ^#feo 
— ^±IB©y^7.5 H G-ubi :0sDREBlA<hG35S- ShA :OsDREBlA 
H^. mm^m glycerol X^^Vrc7^uAi7^^J^Iy.Eakm\ZJ^U 

EHA105 (G-ubi :OsDREBlA) t T ^ a ^ V ^ A EHA105 (G35S- Sh 
A :OsDREBlA) <&^n^n#fec 

:i^mm\z^n\t. m'?'mmm\z^^^xmmzmmv^^::^hU7.mm^ 
X. 't<D%m'r\z osDREBite^^^a^bTffii^jcSATntf. -i^mo 
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5 ia^j#-^i 2-AxBa^j(D^§g : 
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m (D ^ m 

• (a) mnm-w 1 X «iH^j#-i- 1 0 $ 5 M&mm -^^h^^^ dna 
5 (b) sa^j#-i- 1 xf«^J#-^ 1 0 x^m ^ tt sitssa^J*=» b s dna 

15 y >-^^<7)ii^^P5CSa'fe^.:^f7i5^^y'-/l''^^lt^^AtGolS3Jt^^> 
n ^ ^ -:hX-^^3l5fe^H^^ DREB it^e^. * J^^^H^^- OsDREB jt^ 
^,S.t^ABA-^^^^NCEDm'&^/5^ e^^fm^ >ft5^^ 4 |B«cO-<i5^ — „ 

S5|5^i^H^ OsDREB it-^^-efc 5. it^it^ 5 IBifecD^jJ' iJ'—o 

20 7. lt*^3~6©v^-rtt;5='i^{;:|B^<?5^iJ'^5''-^1t^(j:^AU-r# 
25 ^fitifeo^^ M^:^ifi&tt^lR]Ji$-it:S;^fe„ 
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a0022 (LIP9) 
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LIP 9 



10 

TCATCAGCTA 
70 

AAATTAGAGA 

130 
AGGGATAACT 

190 
CTGTGAAAGA 

250 
TCTGGATCTC 

310 
CGTGTCCCGC 

370 
GAGAAGAAAA 



20 

TCATCAAAGC 
80 

AGCCCCGGAC 

140 
TATCCCGTCC 

200 
CGGATCAGTG 

260 

TCCCGTCGTC 

320 
TCCCAACTCG 

380 
ATTGGCCGCG 



430 440 
GAAAAAAACT GATGTTAATC 



30 40 

GAAGGAAAGA AAGAAAAATA 

90 100 

GACTCGATCT GGGGGTGGCA 

150 160 

GACCAAATCC ACCAACCAAA 

210 220 

GGACCCTGAT CTACGGACCC 

270 280 

CTAATCAGAC ACCGCGCGCG 

330 340 

TCACAAAAGC GATCACAGAC 

390 400 

ATGATGCCGA TAAAGAGGAA 

450 460 

TATCGCTACT GCTGCGCACT 



50 60 
AAAGGAAAAG AACTGGCTGG 



110 
AATTAATCAG 

170 
CCAAGACCCG 

230 
CATATGTCAC 

Myc 

CGGTGCCG'?C° 

350 
TCTTCCTTCC 

410 
AAAGGGATGA 



120 
TGTGATCAAC 



180 
ATTTGTTAGG 

240 
CGTCCAGGTC 

300 
GCTCTCGAGC 

360 
TCTGCTGGGA 

420 
GAATCCGATG 



Myb 



490 
AAGAAACGCT 

550 
CGATTAGGAA 

610 
AGGCCTCGAA 

670 
TGACACGGCC 

730 
GGCACCGCCA 



500 
TACGTTACTG 

560 
ATTGACGGAC 

620 
GCAGAGGGAG 

680 
GTCTGGCTCC 



740 
CGTCGGAACC 



510 
TTCCTAAATG 

570 
AGCGACGCCC 

630 
CGGAGAGGCG 

690 
ACATGGCGCC 



/C 750 
AGCCGGCCGC 



520 
GATCGCTCCG 

580 
GAAGC CAAGT 

640 
GACGCGCCGC 

700 
_GACCTCTCCC 

CCCACGCGAT 



790 800 

CCACTGGCTC ACCCGCTGCC 

850 860 

ACGCTTCTTG TCCTCGCGTC 



810 820 

TGCCTCTGCC TGCCCCCCAT 

870 880 

GCCTACGCGT ACGTACGATA 



470 480 

AAGACGAATC GTATCCGAAC 

530 540 

CTCATCACTT AACCAAAAAT 

590 600 

GTCTCGTCGC GTAGGCGTCG 

^^y^ 650 660 

CCACGCCTCC TCTCCCTCGG 

710 720 

GATGCGTCCA CCCGTCCCGA 

770 780 

TGCCGACACG CGTCGCGGCG 

— DRE 

830 840 

CTCGTCGCCA TTTCCCGCCC 

890 900 

CAAACGCCGC ACCTTTCGAT 



ccccTccG^j" atataaggII^ GGCATCTGC 



TCGCCACcFf 

TATA 

970 980 990 1000 

GACTCGTCAC AGCTCAAACA AGTCAAGAGC GAATAGTTCT 

1030 1040 1050 1060 

ACTTTAGTTC TCGAGAGGCT TTAGCTGAAT CCATCGATCA 



CTTCATCC^)^^ AAGCAAAaS^^ 



1010 
TGCTGATCTG 

1070 
TGGAGGAT GA 

* ORF 



1020 
TTGTTTGATT 

1080 
GAGGAACA. . 



ORF. 



LIP 9 



31 



IE 



I 




DRE 

(A/ GCCGAC) 



[]Myb [] Myc |tATA 
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7 



WSI724 



10 20 30 40 50 60 

AGCCGTGGAAGTCCAACCT6CAGGCTCAGGCTGCAGATCGCCCAAGGC6CACTTGCCTCC 

70 80 90 100 110 120 

AC6ATGGCTTGTCCTCAACCGCTCGGAAGGCGA6ATCCAATTGGCAATTTGTTCAAC6CA 

130 140 150 160 170 180 

GGGAGAGAGGAGGA6ACTGGAACGGGATCATTGGACATTGGTTGATGAATT6CAATTTGG 

190 200 210 220 230 240 

ATGACGAG6CCGCGAGGGTCAGACCGTCGGAGA6T6AGAT6ATG6TTATACAAGTGTACT 

250 260 270 280 290 300 

AGTAGGACGGACGGTGGCACCGGCCAGAAGCAGCAGATTTTGTGCAAACGTTGAGCCC6C 

310 320 330 340 350 360 

AACAC6TGGCCGGCATCGACCCGCTACGACGGACGCAGCGCCCCCCCCCCCCCCCCCCCC 

3 70 ABRE 390 400 410 420 

GCG6ACCCACGCGGGCCGGCCGC6CTGTCGCC6TGCTGCCGACTACGCCGTCGAAATCAA 

430 440 450 460 ^^^70 480 

CGCGTCCGCCTCGATCCTCCCCTGCCGACGCTGTACAAGTGGCGACCAGAAAACACCATG 

4-90 500 510 520 530 540 

TA6TATTTGATCTC6TCTAA6AGCAAGTTTAATACTATAGTCCACTATTAGCTCCAATTT 

550 560 570 580 590 600 

ATTTATAACT6ATCTAATAGCCAATTCACACAATAATTGCTTACTATACTATTAATATAT 

610 620 630 640 650 660 

GGTCTCACATGTCATACACATATTCCGTCTTGGAGTTCGTGCTGCAGCT6GCTACAGATC 

670 680 690 700 710 720 

TGTAGCCCGCTGCTCTTCTCTCTCAGAGC6AGTATAATAGTACAAACTG6ACTGGCGATA 

730 740 750 760 770 780 

GGAGAAACACGTCAGCTACAGTGTTGAGCT6GATGAGTGAGAAGAGGAGAGAGAGTGA6A 

790 800 810 820 830 840 

GTGGGCGACAATTTTATCGCCG6CTCTAGCACCAGCTTCGAGAGAAAAGTGGTGAGCGCA 

850 860 870 880 890 900 

GAGGTTGTGAGCT6CATGTGTGA6AC6AAGCTTAAGTTATTTTATTAT6ATGT6AAGTT6 

910 920 930 940 950 960 

ATGGGTCCA6CGTTGCAGGTCATTTATTGTATTCACAA6ATGCAAAGAGAGCTACTAGCT 

970 980 990 1000 1010 1020 

GAGTT6GATGGAATTAACGCCGGCTGTCTACGCTACTATTAACCTT6CTCTCATCTTTTA 

1030 1040 1050 1060 1070 1080 

TCTCATCAAAATATATTTATAGCTGGCTAATA6TCTGCTATCGTACCTGCTCTAATGCAT 

1090 1100 1110 1120 1130 1140 

ACGTTTTTTCTCTCT6TGGCAAAAC6GTTGGTGCGTTACAC6GGGTGCACGAAGCCATGC 

1150 1160 1170 1180 1190 1200 

ATCACCCTGCTCAACCCGTCTCCTTTTTTAGCCTAATCTTTTCCTCCTTATCCGATGGGC 

1210 1220 1230 1240 1250 1260 

CTTCCGTTTCTCAAGACACCCCCACACC6CCCGGGCCCTC TATAA ATACCAACCAC6ACG 

1270 1280 1290 1300 TATA 1320 

AGCCAAGCGAACATC ACCACAG CTAGATCATTAGCAATCCATTCCGATCCATCAAATTTC 

1330 13 4C^ FLcDNA 1350 

TCTTGAGACCGTAGAGAGAGAGAGAGGCGCCAACCATGGCCGGCATC 



^ ORF 

WSI724 



I 



DRE(A/GCCGAC) t=3 ABRE(ACGTGG/T) i=i TATA box 

cDNA ORF 
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SEQUENCE LISTING 

<110> Japan International Research Center for Agricultural Sciences 

Incorporated Adkninistrative Agency, National Agriculture and Bio-oriented Researc 
h Organization 

<120> Stress Inducible Promoter and Its Uses 

<130> PH-2004-PCT 

<140> 
<141> 

<150> JP 2003-80847 
<151> 2003-03-24 

<160> 12 

<170> PatentIn Ver. 2. 1 

<210> 1 

<211> 1066 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> Inventor: Shinozaki, Kazuko; Katsura, Koji; Ito, Yusuke 
<400> 1 

tcatcagcta tcatcaaagc gaaggaaaga aagaaaaata aaaggaaaag aactggctgg 60 
aaattagaga agccccggac gactcgatct gggggtggca aattaatcag tgtgatcaac 120 
agggataact tatcccgtcc gaccaaatcc accaaccaaa ccaagacccg atttgttagg 180 
ctgtgaaaga cggatcagtg ggaccctgat ctacggaccc catatgtcac cgtccaggtc 240 
tctggatctc tcccgtcgtc ctaatcagac accgcgcgcg cggtgccgtc gctctcgagc 300 
cgtgtcccgc tcccaactcg tcacaaaagc gatcacagac tcttccttcc tctgctggga 360 
gagaagaaaa attggccgcg atgatgccga taaagaggaa aaagggatga gaatccgatg 420 
gaaaaaaact gatgttaatc tatcgctact gctgcgcact aagacgaatc gtatccgaac 480 
aagaaacgct tacgttactg ttcctaaatg gatcgctccg ctcatcactt aaccaaaaat 540 
cgattaggaa attgacggac agcgacgccc gaagccaagt gtctcgtcgc gtaggcgtcg 600 
aggcctcgaa gcagagggag cggagaggcg gacgcgccgc ccacgcctcc tctccctcgg 660 
tgacacggcc gtctggctcc acatggcgcc gacctctccc gatgcgtcca cccgtcccga 720 
ggcaccgcca cgtcggaacc agccggccgc cccacgcgat tgccgacacg cgtcgcggcg 780 
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ccactggctc acccgctgcc tgcctctgcc tgccccccat ctcgtcgcca tttcccgccc 840 

acgcttcttg tcctcgcgtc gcctacgcgt acgtacgata caaacgccgc acctttcgat 900 

cccctccgct atataaggag ggcatctgcc tcgccacctt cttcatccga aagcaaaagc 960 

gactcgtcac agctcaaaca agtcaagagc gaatagttct tgctgatctg ttgtttgatt 1020 

actttagttc tcgagaggct ttagctgaat ccatcgatcg aggatg 1066 



<210> 2 
<211> 1245 
<212> DM 
<213> Oryza sativa 

<400> 2 

gctagcagag ctcgtcacag ctcaaacaag 
gtttgattac tttagttctc gagaggcttt 
gagaggaaca cggagagcca ccagggtggc 
aggggcctct tcgacaacct ccttggcagg 
catgaggagg agcttgtcac cggcatggag 
gagcaccacg ccgagggcga gaagaaggag 
tccagctcca gctcgtcgag tgatgaggaa 
gtcaagagga agaagaagaa ggggctcaag 
aaggaccatg ccggtgagca tgctcctccg 
cgctgcatcc gtffitgacgg ccgcgcccac 
gatcaccacc acgacaccgc cgtccccgtg 
aggcgaccct gccacgtgca cccgaggagg 
gaagctgccc ggcggccaca agaagccgga 
ctcaccggct gctcctgcca ctactccggc 
agtgagcagc ccggatggga aggagaagaa 
gcccggttac cacaagggct ccggcgagga 
gcacaagagc agcgcttaat tggggcgtgt 
gtgtttggcg tgtgttagtt tggtgctttt 
aagattggtc aaggcctggt cagcgaagcc 
ggggtacggg cttcagtttg ctatagtcaa 
ttggcactct tgtattggtt ttgggctggg 



tcaagagcga atagttcttg ctgatctgtt 60 
agctgaatcc atcgatcgat catggaggat 120 
gaggctgcag agcaggtgga ggtgaaggac 180 
aagaaggacg atcagccgga ggagaagaag 240 
aaggtctccg tggaagagcc aaagaaggag 300 
agcctcctct ccaagctgca ccgatccaga 360 
gaggaggtga tcgatgacaa cggcgaggtg 420 
gagaagatca aggagaagct gcccggccac 480 
cccgcggcga cgggcttccc gcgccggctc 540 
gccactcctg ctcccgtggt gactcacggc 600 
gaaaagatcg agggtgatca cgccagacgg 660 
aaaaaagggc ttcctcgaca agatcaagga 720 
agacgcaact gctgtgccgc cgccggccgc 780 
gccagcacac ccaccgccgg ctacagagga 840 
gggtatactg ggcaagatca tggagaaact 900 
agacaagacc gccgccgccg ccaccggcga 960 
gtgagaccag gccatggttg gaatttggaa 1020 
tctgcactgc agctttgtta agttcgtgtc 1080 
cgatcagtga tcgaagtttg tgtttcgtgt 1140 
gtactagatg ttgagtttgt ttaattatta 1200 
cattctgcct tggta 1245 



<210> 3 
<211> 28 
<212> DM 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: primer 
<400> 3 

cacgaagctt tcatcagcta ttcatcaa 28 



<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Seauence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

ccggatcctc gatcgatgga ttcagcta 28 



<210> 5 
<211> 1608 
<212> DNA 
<213> Oryza sativa 

<400> 5 

caacaaccac tactgaacac ggctaagtgt gtttcctctc ctcgaagatg tcgttattgc 60 
gttcttttct gctattccat acatatcaat ctctagagga acaccttact ctagctttca 120 
gacaagggac ggtggtaaat cacgtcgtat cctccatggg gtgtgctccg aaaaaccttc 180 
cctcatgcat tagagatcat gggtggaatt tagcgatggc acaccttatt tataatttag 240 
ttactctccg gcffitaccat ctgcttccgt ttgttgatcg atgctggcga tgatgtgtgt 300 
gagtatcgat caacagaatg atcggacgct atttttgggg tcgttttttt tcagcattga 360 
ggagggatga ggattgcttg caacatgcag gtgctgctca aaacaacggt taagcagata 420 
tccgtcaatt tgatagtaag atctgtaacg cgtggtcttt cgagctgaaa actatggact 480 
ctttgaaaca aagataatat tatattaaat tctattattc aaagatatct aaatatttag 540 
aaagatatta ataatgttat taaactttga cttacttaaa acaagtccaa aactgcatgt 600 
ccctaaatcg ccagaagata aggaacacct gtacccgtga taacagaggg gtatgaaatt 660 
tggacacgag gcttctttgg cagacgtggc gctgagtgag cttggctcgc ttggtcaaac 720 
tccgtgcagg gacattcagt tagctagcta gcagcattgt cgacaataag atagccttta 780 
aatgttagca ctcaccagct tgtcaaaaac caaggcttgg tgacggcggc ttcagaatga 840 
aggatagatg gataaatgtc tagaatatta taaagtccaa caaaagatgg agcacatgca 900 
tgaaagatta cgtacacgaa tgcagttgat acagtggatg ttaggcataa gaagcactat 960 
aaatagaggg tgcaatcccc attgccctac acaactacac aagtcgacta tcattacaag 1020 
gaaatttaag cgaccacgaa ggtatgaaag catagcagta ctctgcattt tttttttttg 1080 
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atgttgttct agctagctct gcttaaggtt ttcctttctt tcgttctttg tttttttttt 1140 
gtaagctcaa ctagttgcat gcaatttaga ttttatcctt ttacagttgg aaaaacatcc 1200 
ctataaatat taccatgaat gcatagagat tcgaggaagc tacaaattgg acgactgatt 1260 
ccaaaaaaaa aaaaaaaatc agatggtcac atcattgcta ttgttttgtg aaagtacaaa 1320 
agcactcgtt cggattcaaa ttacttgtgc aaattaatta aaaaccatag aaatgatcat 1380 
gttaccccta cacatttcgg aaacaatacc atatatgtta gtgtgcgatc attcaaattg 1440 
atttatatct gaacaaaact gagtgggaat acggtgagca aacttgacga ttccaaaata 1500 
atttatattt aggcaaaatt ttacaacttc aaagttcaaa caagctaacc tgaaaaatca 1560 
tgtttgaatt tactaagatg tgcttttgta tttactaaac agagtatg 1608 



<210> 6 
<211> 927 
<212> DM 
<213> Oryza satiya 

<220> 

<221> CDS 

<222> (69).. (782) 

<400> 6 

CACACTCGAG CA(aV(K:AAAT ACA(?nCA(5G AATCA(;GA(K: AAIJCAGAAAC ACACACACAA 60 

ATCCGAAG ATG TGC GGG ATC AAG CAG GAG ATG AGC GGC GAG TCG TCG GGG 110 
Met Cys Gly He Lys Gin Glu Met Ser Gly Glu Ser Ser Gly 
1 5 10 

TCG CCG TGC AGC TCG GCG TCG GCG GAG CGG CAG CAC CAG ACG GTG TGG 158 
Ser Pro Cys Ser Ser Ala Ser Ala Glu Arg Gin His Gin Thr Val Trp 
15 20 25 30 

ACG GCG CCG CCG AAG AGG CCG GCG GGG CGG AGC AAG HC AGG GAG ACG 206 
Thr Ala Pro Pro Lys Arg Pro Ala Gly Arg Thr Lys Phe Arg Glu Thr 
35 40 45 

AGG CAC CCG GTG TTC CGC GGC GTG CGG CGG AGG GGC AAT GCC GGG AGG 254 
Arg His Pro Val Phe Arg Gly Val Arg Arg Arg Gly Asn Ala Gly Arg 
50 55 60 

TGG GTG TGC GAG GTG CGG GTG CCC GGG CGG CGC GGC TGC AGG CTC TGG 302 
Trp Val Cys Glu Val Arg Val Pro Gly Arg Arg Gly Cys Arg Leu Trp 
65 70 75 
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CTC GGC ACG TO GAC ACC GCC GAG GGC GCG GCG CGC GCG CAC GAC GCC 350 
Leu Gly Thr Phe Asp Thr Ala Glu Gly Ala Ala Arg Ala His Asp Ala 
80 85 90 

GCC ATG CTC GCC ATC AAC GCC GGC GGC GGC GGC GGC GGG GGA GCA TGC 398 
Ala Met Leu Ala lie Asn Ala Gly Gly Gly Gly Gly Gly Gly Ala Cys 
95 100 105 110 

TGC CTC AAC TO GCC GAC TCC GCG TGG CTC CTC GCC GTG CCG CGC TCC 446 
Cys Leu Asn Phe Ala Asp Ser Ala Trp Leu Leu Ala Val Pro Arg Ser 
115 120 125 

TAC CGC ACC Cn CGC CGA CGT CCG CCA CGC CGT GCC GAG GCC GTC GAG 494 
Tyr Arg Thr Leu Arg Arg Arg Pro Pro Arg Arg Ala Glu Ala Val Glu 
130 135 140 

GAC nC TO CGG CGC CGC CTC GCC GAC GAC GCG CTG TCC GCC ACG TCG 542 
Asp Phe Phe Arg Arg Arg Leu Ala Asp Asp Ala Leu Ser Ala Thr Ser 
145 150 155 

TCG TCC TCG ACG ACG CCG TCC ACC CCA CGC ACC GAC GAC GAC GAG GAG 590 
Ser Ser Ser Thr Thr Pro Ser Thr Pro Arg Thr Asp Asp Asp Glu Glu 
160 165 170 



TCC GCC GCC ACC GAC GGC GAC GAG TCC TCC TCC CCG GCC AGC GAC CTG 638 
Ser Ala Ala Thr Asp Gly Asp Glu Ser Ser Ser Pro Ala Ser Asp Leu 
175 180 185 190 

GCG nC GAA CTG GAC GTC CTG AGT GAC ATG GGC TGG GAC CTG TAC TAC 686 
Ala Phe Glu Leu Asp Val Leu Ser Asp Met Gly Trp Asp Leu Tyr Tyr 
195 200 205 

GCG AGC TO GCG CAG GGG ATG CTC ATG GAG CCA CCA TCG GCG GCG CTC 734 
Ala Ser Leu Ala Gin Gly Met Leu Met Glu Pro Pro Ser Ala Ala Leu 
210 215 220 

GGC GAC GAC GGF GAC GCC ATC CTC GCC GAC GTC CCA CTC TGG AGC TAC 782 
Gly Asp Asp Gly Asp Ala He Leu Ala Asp Val Pro Leu Trp Ser Tyr 
225 230 235 
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TAGAGCTCM TCMCTGTAC AATTTTGCCT CTTTmCTC TCTTTTCrGG CHCCGATGC 842 
CAAAATTTTG GTACTGTACG GACACTACTT TCGGTAATGT GATGGAACAA GHGCAAAAC 902 
AAAAAAAAAA AAAAAAAAAA AAAAA 927 



<210> 7 
<211> 1437 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (167).. (1171) 
<400> 7 

gctgtctgat aaaaagaaga ggaaaactcg aaaaagctac acacaagaag aagaagaaaa 60 
gatacgagca agaagactaa acacgaaagc gatttatcaa ctcgaaggaa gagactttga 120 
ttttcaaatt tcgtccccta tagattgtgt tgtttctggg aaggag atg gca gtt 175 

Met Ala Val 
1 

tat gat cag agt gga gat aga aac aga aca caa att gat aca teg agg 223 
Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin He Asp Thr Ser Arg 

5 10 15 

aaa agg aaa tct aga agt aga ggt gac ggt act act gtg get gag aga 271 
Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val Ala Glu Arg 
20 25 30 35 

tta aag aga tgg aaa gag tat aac gag acc gta gaa gaa gtt tct acc 319 
Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu Glu Val Ser Thr 

40 45 50 

aag aag agg aaa gta cct gcg aaa ggg teg aag aag ggt tgt atg aaa 367 
Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly Cys Met Lys 

55 60 65 

ggt aaa gga gga cca gag aat age cga tgt agt ttc aga gga gtt agg 415 
Gly Lys Gly Gly Pro Glu Asn Ser Arg Cys Ser Phe Arg Gly Val Arg 

70 75 80 

caa agg att tgg ggt aaa tgg gtt get gag ate aga gag cct aat cga 463 
Gin Arg He Trp Gly Lys Trp Val Ala Glu He Arg Glu Pro Asn Arg 

85 90 95 

ggt age agg ctt tgg ctt ggt act ttc cct act get caa gaa get get 511 
Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin Glu Ala Ala 
100 105 110 115 

tct get tat gat gag get get aaa get atg tat ggt cct ttg get egt 559 
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Ser Ala Tyr Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro Leu Ala Arg 

120 125 130 

ctt aat ttc cct egg tct gat gcg tct gag gtt acg agt acc tea agt 607 
Leu Asn Phe Pro Arg Ser Asp Ala Ser Glu Yal Thr Ser Thr Ser Ser 

135 140 145 

cag tct gag gtg tgt act gtt gag act cct ggt tgt gtt cat gtg aaa 655 
Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val His Yal Lys 

150 155 160 

aea gag gat eea gat tgt gaa tet aaa ecc ttc tee ^t gga gtg gag 703 
Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly Gly Yal Glu 

165 170 175 

ccg atg tat tgt ctg gag aat ggt gcg gaa gag atg aag aga ggt gtt 751 
Pro Met Tyr Cys Leu Glu Asn Gly Ala Glu Glu Met Lys Arg Gly Yal 
180 185 190 195 

aaa gcg gat aag cat tgg ctg age gag ttt gaa eat aae tat tgg agt 799 
Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn Tyr Trp Ser 

200 205 210 

gat att ctg aaa gag aaa gag aaa cag aag gag caa ggg att gta gaa 847 
Asp lie Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly lie Yal Glu 

215 220 225 

aec tgt cag caa caa cag cag gat teg eta tet gtt gca gae tat ggt 895 
Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala Asp Tyr Gly 

230 235 240 

tgg ccc aat gat gtg gat cag agt cac ttg gat tet tea gac atg ttt 943 
Trp Pro Asn Asp Yal Asp Gin Ser His Leu Asp Ser Ser Asp Met Phe 

245 250 255 

gat gtc gat gag ett eta cgt gac eta aat ggc gac gat gtg ttt gca 991 
Asp Yal Asp Glu Leu Leu Arg Asp Leu Asn Gly Asp Asp Yal Phe Ala 
260 265 270 275 

ggc tta aat cag gac egg tac ccg ggg aae agt gtt gee aac ggt tea 1039 
Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn Ser Yal Ala Asn Gly Ser 

280 285 290 

tac agg ccc gag agt caa caa agt ggt ttt gat ccg eta caa age etc 1087 
Tyr Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu Gin Ser Leu 

295 300 305 

aae tae gga ata eet eeg ttt cag ete gag rea aag gat ggt aat gga 1135 
Asn Tyr Gly He Pro Pro Phe Gin Leu Glu Gly Lys Asp Gly Asn Gly 

310 315 320 

ttc ttc gac gac ttg agt tac ttg gat ctg gag aac taaacaaaae 1181 
Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu Asn 
325 330 335 

aatatgaage tttttggatt tgatatttgc cttaateeca eaaegaetgt tgattcteta 1241 
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tccgagtttt agtgatatag agaactacag aacacgtttt ttcttgttat aaaggtgaac 1301 

tgtatatatc gaaacagtga tatgacaata gagaagacaa ctatagtttg ttagtctgct 1361 

tctcttaagt tgttctttag atatgtttta tgttttgtaa caacaggaat gaataataca 1421 
cacttgtaaa aaaaaa 



<210> 8 
<211> 353 
<212> DM 
<213> Oryza saliva 

<400> 8 

gctagcagag tagcaatcca ttccgatcca 
gagaggcgcc aaccatggcc ggcatcatcc 
gaggcgagca caagaaggaa gacgagcaca 
gggagcacaa ggaaggcgtg gtggagaaga 
acggcggcga gcacaaggag aagaaggaca 
aggagggcca ccaccacgac ggccacagca 



tcaaatttct cttgagaccg tagagagaga 60 
acaagatcga ggagaagctc cacatgggcg 120 
agaaggaggg ggagcaccac aagaaggacg 180 
tcaaggacaa gatcaccggc gaccacggcg 240 
agaagaagaa gaaggagaag aagcacggcg 300 
gcagcagcag cgacagcgac tgg 353 



<210> 9 
<211> 545 
<212> DM 
<213> Oryza saliva 

<400> 9 

cgactatcat tacaaggaaa tUaagcgac 
tccgtggggc ggaaatggag ggtcagctca 
aggcgtgaca alctacagct cagatgcaat 
ggatggacag gaatatgcca ttggtccatg 
taaactgggc tcctctgagc agatcaagga 
tctggctgac attgtcacct atcttaagat 
tggagtccca aatggaaagg aattcagcat 
attctttgga aggtctggaa cgcttatcga 
cccaglgglc aaagaaltac tacctaclac 
gttgt 



cacgaagagt atgacgctgg tgaagattgg 60 
ggacalcagt gtgccaccca agaagclgtt 120 
cagatccatt gcctlcaacl acatcggtgt 180 
gggtgggggc gaaggcacct ctacagagat 240 
gatttctgga acccatggcc cagtctatga 300 
tgtgacaagt gctaataata catacgaggc 360 
tccactgcaa gactctggcc atgtcgttgg 420 
cgcaattggc atctacgtcc acccttgatl 480 
catatctacg aaataatgtt ccatggtgll 540 

545 



<210> 10 
<211> 1357 
<212> DM 
<213> Oryza saliva 
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<400> 10 

agccgtggaa gtccaacctg caggctcagg ctgcagatcg cccaaggcgc acttgcctcc 60 
acgatggctt gtcctcaacc gctcggaagg cgagatccaa ttggcaattt gttcaacgca 120 
gggagagagg aggagactgg aacgggatca ttggacattg gttgatgaat tgcaatttgg 180 
atgacgaggc cgcgagggtc agaccgtcgg agagtgagat gatggttata caagtgtact 240 
agtaggacgg acggtggcac cggccagaag cagcagattt tgtgcaaacg ttgagcccgc 300 
aacacgtggc cggcatcgac ccgctacacg gacgcagcgc cccccccccc cccccccccg 360 
cggacccacg cgggccggcc gcgctgtcgc cgtgctgccg actacgccgt cgaaatcaac 420 
gcgtccgcct cgatcctccc ctgccgacgc tgtacaagtg gcgaccagaa aacaccatgt 480 
agtatttgat ctcgtctaag agcaagttta atactatagt ccactattag ctccaattta 540 
tttataactg atctaatagc caattcacac aataattgct tactatacta ttaatatatg 600 
gtctcacatg tcatacacat attccgtctt ggagttcgtg ctgcagctgg ctacagatct 660 
gtagcccgct gctcttctct ctcagagcga gtataatagt acaaactgga ctggcgatag 720 
gagaaacacg tcagctacag tgttgagctg gatgagtgag aaga^agag agagtgagag 780 
tgggcgacaa ttttatcgcc ggctctagca ccagcttcga gagaaaagtg gtgagcgcag 840 
aggttgtgag ctgcatgtgt gagacgaagc ttaagttatt ttattatgat gtgaagttga 900 
tgggtccagc gttgcaggtc atttattgta ttcacaagat gcaaagagag ctactagctg 960 
agttggatgg aattaacgcc ggctgtctac gctactatta accttgctct catcttttat 1020 
ctcatcaaaa tatatttata gctggctaat agtctgctat cgtacctgct ctaatgcata 1080 
cgttttttct ctctgtggca aaacggttgg tgcgttacac ggggtgcacg aagccatgca 1140 
tcaccctgct caacccgtct ccttttttag cctaatcttt tcctccttat ccgatgggcc 1200 
ttccgtttct caagacaccc ccacaccgcc ccggccctct ataaatacca accacgacga 1260 
gccaagcgaa catcaccaca gctagatcat tagcaatcca ttccgatcca tcaaatttct 1320 
cttgagaccg tagagagaga gagaggcgcc aaccatg 1357 



<210> 11 
<211> 28 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 11 

ccattggatc cagccgtgga agtccaac 

<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



28 
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<220> 

<223> Description of Artificial Seauence: primer 

<400> 12 

gccggggatc cttggcgcct ctctctct 28 
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